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The attached Data Evaluation Report was prepared for a mutagenicity study entitled:
{Dicamba) Chromosome Aberrations in Chinese Hamster Ovary (CH)) Cells. Although
Dicardba did not induce chromosome absttations in this study, the vegistrant aid

not provide the purity ov stability of the test material. Thevefote, the
classification of this study is unacceptable. This study can be upgraded if the
purity and stability of Dicamba, under experimental conditions, as well as golubilty
data, to support the highest concentration selacted for assay, atre provided.
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DATA EVALUATION REPORT

STUDY TYPE: Mutagenicity: in vitro chromosome abervations
EPR ID NO.:

TEST MATERIAL: 3,6~dichlore~o~anisic acid

SYNONYMS: Dicamba, Banvel
REFQRT MO .: T5245.337
SFONSDR: Sandoz Crop Protectisu Corp.

TESTING FACILITY: Micvrobiololgical Assoclates,Inc.

J30/67
qut-zﬂ; l[t{r "/g"ﬂﬁ

CASWELL NQ.: 285

TITLE OF REFORT: (Dicamba) Chromosome Aberrations in Chinese Hamster Ovaxy (CID) Cells

AUTHDR: Donald L. Putran

REFORT ISSUED: April 7, {987

Conclusions

Technical Dicamba was tested in the chromosome abavvation assay, using cultuved
Chinese hamstevr ovary cells, both in the presence and absence of an Arvoclor induced
5-9 activation system at stated concentrations of 2330, 1170, 590 and 300 ug/ml.

No significant increase in structural chromosome aberxvations was reported ox
evident from the submitted data undetr either test condition. Thetvefove, technical
Dicamba was nagative in the CHD chromosome aberration assay under the conditions

of this teat.

Cove-classification: Unacceptaile: may be upgradad if the

purity and the stability data,

under assay conditions, of the avaluated Dicamba ave provided,
with solubility data to support the highest concentvation selected

Eor agsay.

Quality assurance: A ptatement was submitted with the study.
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Matevials: 006480

Teat material

Tachnical Dicamba (Lot# 52625110), described as tan flakes: expiration date--May,
1996, Dissolved in DM3 to prepare test solution.

Positive control

§-9 activation: Cyclophosphamide (CP), lot 85F-0054; dissolved in distilled water
at a working concentration of 10 mg/ml.

ﬁon-gptivatians Triethylenemelamine (TEM), lot 34898; dissolved in distilled
water to prepatrs a working concentvation of 190 ug/ml.

Cell line: Chinese hamster ovary (CH)-K{) cells (repository numbev CCL 61, American
Type Culture Collection, Rockville, MD}.

Methuds (Detailed description provided on appended pages 1e3)

=9 Fraction: The S-9 ftaction was prepared from the livetrs of adult male Sprague-
Dawley rats induced with a single intvapevitoneal injectien of Aroclor 1254.

The 5-9 was mixed with cofactor teo contain 15 ul §~9, 1.4 mg NADP and 2.7 og
isociteric acid per ml growth medium with 2.5% serum.

Preliminavy cytotoxicity study

Two cytotoxicity wtudies weve performed in an attempt to_achieve a cytoxtoxic .
concentration of Dicamba. Cell culturea , seaded at 5x105 cells/25cme flask, weve
exposad to Dicamba concentrations of 0.1 to #uug/ml in the first study (appended
pages 4 and 6) and 740 to 2560 ug/ml in the second study {appended pages 5 and 7)

with and without S=9 activation. The cells were also exposed to test mataevial

solvent (DMSD), but not to either positive control. The objective of this study

was to determine the dosage leval of test material that inhibited cell growth

and/ot induced c2ll cycle delay. Treatment was carvied out by vefeeding the flasks with
5 ml complete medium for the non-activation study or with 5 al 5-9 reaction mixture

for the actlivation study, to which 50 ul of the test solution ov sclvent alone was added.
The caells ware treated for 5 hours in the non-activated system; two houre after
initiation of treatment, 30 ul of {mM BrdU was added to each flask and lncubation
continued as vequired. In the activation system, the celis were treated for two houts
after which time the treatment medium was vemoved, the cells washaed with PBS, vefed with
5 ml complate medium containing 0.01 mM BrdU and veturned to the incubatov Eor a total
of 24 hours Frvom Brdl treatmant. vollowing incubation and treatment, the cells

were harvested by tevypainizatior. and counted to estimate relative cell growth.
Metaphase ptepavations wars stained for sister chromatid differentiation using a
modified fluovescence plus glemsa technique (Pervry and Wolff, 1974). The investigatot
evaluated the slides for the percentage of first, second and third division

metaphase cells for estimation of the test matevial effect on cell cycle kinetics.

Cytogenetics assay

The CID cells ware sseded at approximately 5x10° cells/25 cm? flask and incubated

20640
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at 37°C in a humidifliad atmosphare of 5% My in alr for 18-24 hours for this assay.

3=9 activation

puplicate Flasks weve vefed with 5ml $-9 reaction mixtuve to which the test,
control or solvent doses ware added. The cells weve exposaed for 2 hours incubation
aftar which time the bemabasal gadlan wag removed. The cells wevs washed

with PBS, refed with complete medium and inoubated an additional & hours bafore
Colcemid was added at a final congantration of 0,1 ug/ml.

Hon-activation

Duplicate flasks were refed with 5ml complete medium before the approprlata
exposure. The cells ware exposed Eor at least 8 hours inaubaklon. Two hours

prioe ko kthe scheduled cell harvest, the treatment medium was vemoved ln ovdar to
avold interferencae with cell collection and flxatloa; the cells were washed with
PBE and tefed growth medium contalning 0.1 ug/ml Colcemid.

flntreated calls were included as a control for both the activated and non=
activated assays.

Exposure concentrations

The nominal concentrations of Dicimba chosen for the assay weve 2560, 1280, 640

and 320 ug/ml, Howavav, during the cytotoxicity study, it was discovered that

1000 ug’/ml decreased the pH of the assay mixture so adjustments Wwith 1IN NaDH wete
necessary. Due to dilution with W4OH, the actual cancantrations of Dicamba attained in
the assay were 2330, 1170, 590 and 300 ug/ml.

assay soncentrations of CP and TEM were 100 and 1 ug/ml, vespectivaly.

Mataphase analysis

Two hours after the additlon of Colcemid, metaphase cells were hacvvested for both
the activated and non-activated studies by mitotic shake~off.

One hundred cells per treatment group were scored. The investigator evaluated the
cells for chronatid gaps and breaks, chromosome gaps and breaks, chromatid
trvagments, acentvic fragments, dicentrics, vings, trivadials, quadriradials,
complex vearrangements, pulverized chromosomes and cells and severely damaged
cells {>10 abervationa).

Evaluation of data

The cytotoxic effects of treatment weve axprassed cvelative to the solvent-=treated
control {relative cell growth). Additional observations for each group included
the numbers and types of abervations, the pevcentage of gtructurally damaged
cells in the total population of cells and the Evequency of structural abarvations
per cell, Statistical analysis of the freguency of the structural abervations pex
cell was petrformed using Student's t-tagt. Although chronatid and chromogome gaps3
ware saoved, these data wexe not included in this analynis. The t-test was used
to compare (paltwise) the number of aberrations per cell of each treatment guoup
with khat of the solvent control.

DOG#EC
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Evaluation criteclia

el

The numbetr of cells with chrumcsome abaercations in the negative and solvent

control could not be greatetr than 6%. The number of cells with chromosome aberrations
in the positiva control had to be significantly increased {p<0.03, Student’'s

t-test) relative to thae solvent conkeol ov the untreated control If a solvent

obhse than water was used,

Results

Preliminaty cytotoxicity study

The concenrration vange fotr Dicamba ln this study was 0.1-2560 ug/ml. The
investigator indicated that the hiuhest concentration was datecnlnad by the limit
of solubility, however, the vregistcant did not submit data to gubstantiate this.
Acentding to the teport, there wera no solubility pvoblems with the concenkeatlons
ugad in this study. .

The submittad data (appended pages 4-7) showed that Dicamba did not loduce
cytotoxieity in ©HY emalls at the highest concentration teasted. Values for velative
cell growth and cell cyole kinetics wetre comparable between cells traated with
Dicamba and DM, both in the presence and absence of 5-9 actlvation.

Cytogenetic assmay

Data vepresenting the cytoganativ analysis of CH) cells treated with Dicamba in

the presence and absence of S~9 activation ave provided on appended pages 8 and

9, tespectively. According to the lnvestigator's statistical analyses, these data
{ndicate that the frequency of cells with atructural abertations was not
slgniflcantly increased above that of the solvent contral {p>0.05, Student's t-
test) in both the S~9 activated and non-activated assays. The increased incidenca
oF aberrations Lnduced by the positive controls, 0.45 and 0.69 abevvations per call
from TEM and CP, cespectively, were statistically significant (p<0.01, Student's
t-test) in comparison to the unteeakted conkrols.

Conclusions
Based on the evaluation criteria duscribed herein, the test matevial (technical
Dicamba), Aid not induce structural ovr numerical chromosome aberrations in CiD
cells in the presunce ov absence of an 5-% metabolic activation system, undex
the conditions of this assay.

Chromosome abervations induced by the positive controls support the validity of
the assay.

The cegistrank shculd provide the purity and stabllity, ander experimental
conditions, of the test material in otrder for this test to be acceptable. Also,

solubility data, to suppor! -he highest concentration selacted for assay, sould
be submitted.

Citation

Perry, P. and Wolff, 5. 1974. New Giemsa Method for Differential Staining of
Sister Chromatids. Wature 251: 156-158,
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MBA Stxly T5245.337

006480

MATERIALS AND METHODE

Mammalian Calls: cChiness hamscter ovary (CGHD-K;) oslls (repository mumber CCL
61, Amarican Type Qulture Cbhtctim, Rockville, MD)

Biological
Reagernts: McCoy's S5A medium supplemented with 10% fetal bovine serum
(FBS), 100 units penicillin ard 100 ug streptamycin/
ml, and 2 oM L~glutamine (complete medium)
Phosphate buffered saline (PBS)
Trypsin, 0.1% in PBS
tofactor pool: 45 mg isocitric acid and 24 mg niootinamide
adenine dinuclectide phosphate (NADF) per ml in distilled
wvater
S=9 homogenata: 9000 x g suparnatant of an Aroclor 1254
irduced Sprague Dawley rat liver homogena
Coloamid, 10 ug/ml .
Potassium chloride (MC°1), 0.075 M
Carnoy's fivative (methancl: acetic acid, 3:1)
Glemma stain

Supplies: Pipets, assorted sizes
Plastic tissue culture flasks
Catrifuge tubes
Glass slides and coverslips

Chemicals: Solvent for test article (IMBSO)
Triethylensmalanine (TEN)

Cyclophosphanide (CP)
Methods

The S-9 was prepared acoording to established procedures. Adult male
Sprague-Dawley rats, 200=300 gm, were induced by a single intrmperitoneal
injection of Aroclor 1254 at a dose of 500 my/ky boly weight five days prior
to sacrifice. The animals were sacrificed and the livers aseptically removed.
The excised tissue was rinsed thres times in cold sterile 0.15 M KC1 and then
hanogenized in a Folytron Tissuemizer at a concentratiom of 1:3 (w/v) in 0.15
M KCl. The supernatant fraction (5~%) was collected following cantrifugation
at 9000 x g for 10 minutes at 4+2°C, portioned imto aliguots for daily use, and
stored frozen at <=70°C until used. Each pulk preparation of 5-9 was assayed
for its ability to metabolize 2-amincantivacens and 7,12 dimethylbenz(a)-
anthracens to forms mutagenic to 8. Lyphimuriug TAL00.

Immediately prior to use, the 5-9 was mixed with the cofactor pool to
contain 15 ul S-9, 1.4 mg NADP and 2.7 mg isccitric acid per ml growth medium
witn 2.5% saxrum.

: MICROBIOLOGICAL
ASSOCIATES INC.
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MBA Study TS245.337

The towicity test was parformed for the purpose of selecting dose levels
for the chromosome absrration assay and consisted of test article effect on
cell growth potantial cnd cell cycle dalay, Gbcllll;nuld-dtm:am
treatment cordition at approdmately 5 x 10° cells/25 flask and wers
incubated at 3741°C in a humidified atmosphere of 5t1% - in air for 16-24
hours. In the repsat toxicity tast, the calls were treated 26 hours after
seading dus to a delay caused by difficulty in nmrtralization of the test
article stock sclution; this deviation was documented in the raw data with a
Deviation Report. Trestment was carried out by refesding the flasks with % ml
copletes madivn for the rom-activation study or with 8§ ml 8-7 reaction mixture
for the activation study to which was added 50 ul dosing solution of tast
article in sclvent or solvert clone. The calls vere treatsd for 6 hours in the
non~activated gystem; two hourgs aftsr initiation of trwatment, 50 ul of lmM
BrdU was added to each flask and invaubation comtinued as regquired. In the
activation system, the cells were treated for two hours after which the
treatment medium was removed, the cslls washed with PBS, refed with 5 ml
complets madium containing 0.01 mM BrdU and returned to the incubator for a
total of 24 howrs from BrdU treatment. 1he cells were harvested by .
trypsinization arnd counted for sstimation of relative cell growth. Mastaphase
preparations were prepared and stained for sistar chromatid differentiation
using a modified flucrescence plus glemsa technique (Perry and Wolf, 1574).
Slides were evaluatad for the peroventage of first, second and third-division
metaphasa cells for estimation of tha test article effect on oell cycle

For the chrumoscme aberration assay, (HD cells ware seaded at
approximataly 5 ¥ 10° ocslls/25 cm® flask anl were incubated at 37+1°C in a
hmidified atmosphere of 5+1% My in air for 18-24 hours. Treatment was
carried cut by refesding duplicata flasks with S nl complete medium for the
ron-activation study or with 5 ml S=9 reaction mixture for the activated study
to which was added 50 ul of dosing solution of test or omntrol article in
solvent or solvent alam. An untrmated control consisting of cells in camplete
medium was also includaed.

6480

In the nonactivation study, the cells were exposnd for 8 hours (or lorger
in tie event of cell cycle dalay) at 37+1%C in a hmidified atmosphere of S+1%
0, in air. Two hours prior to the scheduled cell harvest, the treatment
maclium was removed in order to avoid interference with call collection and
fixation and the cells were wvashed with PBS and refed with growth mecdium
cortaining 0.1 ug/ml of colommid. In the 5-9 activated study, the cells were
exposed for 2 hours at 37+19C in a midified atmosphere of 5+1% in air.
After the exposure paricd, the treatmmt medium was removed, the cells were
washed with PBS, refed with complete medium and returned to the incubator for
an additional 6 hours. At this time, cvlcamid was added to duplicate flasks
for each treatment condition at a final concentration of 0.1 ug/ml.

Two hours after the addition of Colcmmid, metaphase cells were harvestad
for both the activated and nem-actiated studies by mitotic shake—off, The
cells ware collected by centrifugation at apmroximately 800 rpm for 5 mintes.
The call pellet was resuspendsd in 2-4 ml 0.075 M KU1 and allowed to stand at -
room temperature for 5 mirnutes. Tha calls were collectsd by centrifugation,
the supernatant was aspirated and the cells were flmd with two washes with
approxirately 2 ml Carnoy's fixative and vere stored overnight ce longer in
Carnoy's fixative at approximately 4°C.

¢ MICROBIOLOGICAL
ASSOCIATES INC.
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To prepare slides, the flumd calls were cantrifuged at spproximmtaly 6480
250 x g for 8 mirutes, the spermatant fluid decanted, and the calls were
resuspendsd to cpalescence in Carnoy's fivative. Ow-2 drops of oall

suspension vere dropped cnto the centar of o xoist glass slids and allowed to
air dry overnight. Slides were identified by the study mmber, date prepared
ard the treatwent condition. The dried slides werw stained with 5% Glama, air
dried and parmanertly mounted.

Slides were coded with random numbers and scored without regard to
treatment group. Fifty metaphase cells ware scored in each duplicata treatment
flask for a total of 100 calls per treatment ¢graup. Cells ware evaluated for
chromatid gaps and breaks, chromcecme gaps and breaks, chromatid fragments,
acentric fragments, dicentrics, rings, triradials, quadriradials, comwplex
rearrangemernts, pulverized chromosoms(s) and cells and severly damaged cells
(>10 abarrations).

controls

TEM was used as the positive comtrol in the non=activated study at a
concentration of 1 uy/ml. (P was used as the positive control in the S-9
activated study at a concentration of 100 ug/ml. The solvent vehicle for the
test article was used as the solvent contrul at the same concentration as that
fomd in the test article~treated groups. Growth medium was used in the
untreatad control.

Evaluation of Test Results

The cytotoxic effects of treatment are expressed relative to the solvent-
treatad contrel (relative cell growth). The mumber and types of aberrations
found are presaented for each treatment group. The perventage of structurally
damaged cells in the total population of cells examined was calculated for aeach
group., The frequency of strucbiral aberrations per oall was alsc caloulated
ard reported for each group. hromatid and chuomecms gaps are presented in
the data but not included in the total percentage of cells with one or more
abarrations or in the frequency of structural aberrations per cell.
Statistical analysis of the frequency of structural aberrations per cell was
peformad using the Student's ¢ test. The ¢ test was used to campare pairwise
the mmber of aberraticns per call of each treatment group with that of the
solvent comtrol.

: MICROB!OLOGICAL
ASSOCIATES INC.
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MBA Study T5245.337

TABIE 1

PRELIMDORY TOXICTTY TEST USING TECHICAL DICAMBA IN 006480
THE ABSENCE OF EXOGENOUS METABOLIC ACTIVATION

Traatmantl —_Growth Potertial -Sall ovole Kinetics
Cells/flaak Relative Fercamttage of Cells in
(x108) Call Growth? M; My My
(%)
TS0 3,51 100 6 94 0
Tachnical Dicamba
1000 wg/ml 3.65 104 10 90 0.
300 ug/ml 3.77 107 12 88 0
100 ug/ml 3.77 107 ] 92 ]
30 ug/ml 3.45 98 4 96 0
10 ug/ml 3.92 112 5 95 0
3 ug/ml 3.30 94 9 91 0
1 ug/ml 1.56 101 3 97 0
0.3 ug/ml 1.83 101 9 91 0
0.1 ug/ml 1.49 99 8 92 0

MmlsmmwmmMuotmmmcfmmlm
activation for § hons at 37+1°C,

2pelative Cell Growth = (Calls/treatment flask x 100)/Cells/solvent flask.

* MICROBIOLOGICAL
ASSOCIATES INC.

o0 6 ¥

Page 9 of 14

ED_005172C_00001715-00009



TABLE la

MBA Study TS245.337

006480

FRELIMINARY TUXICTIY TEST USING TECHNICAL DICAMBA TN
THE ABSENCE OF EXOGENOUS METABOLIC ACTIVATION

Treatmant® —Gieth Pocential Sall ovele Kinetice
Cells/flask Relative Parcantage of Calls in
(x10®) call Growth? My My My
(%)
MS0 3.77 100 5 95 o
Technical Dicamba
2560 ug/ml 4.04 107 3 97 0
2180 ug/ml 4.11 109 5 95 0
1830 ugy/ml 4.18 111 6 94 0
1460 ug/ml 3.83 102 4 96 0
1100 ug/ml 3.82 101 4 96 0
740 ug/ml 3.91 104 3 97 0

1810 cells were treated in the absence of an excgencus source of metabolic

activation for 6 hours at 37+1%.

2pelative Cell Growth = (Cells/treatment flask x 100)/Cells/solvert flask.

¢ MICROBIOLOGICAL
ASSOCIATES INC.
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MBA SCudy T5245.337

006480
TARLE 2
FREILTMDBFRY TOXICITY TEST USING TECHNICAL DICAMBA IN
THE PRESENCE OF EXOGENOUS METABOLIC ACTIVATION
Treatment! —.Growth Fotertial = _Sall Cvcle Kinetics
Cells/flask Relative Percentage of Cells in
(x10°) Call Growthe My My My
(%)
oMs0 4.08 100 0 100 o
Technical Dicamba
1000 ug/ml 4.55 112 5 95 0.
100 wy/ml 3.99 99 6. 94 0
100 ugy/ml 4.57 113 6 94 0
30 ug/ml 3.7 93 5 95 o
10 ug/ml 4.38 108 é 94 0
3 ug/ml 4.06 100 4 96 0
1 ug/ml 3.88 96 8 92 0
0.3 ug/ml 3.60 89 1 99 0
0.1 ug/ml 3.88 95 5 95 0
hnmllsmmmmm%unofmmmctmlic
activation for 2z hours at 3741%C.

2Relative Cell Growth = (Calls/treatment flask x 100)/Cells/solvent flask.

14

: MICROBIOLOGICAL
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TABLY 2a

MEA Study T5245.317

006480

FRELIMINARY TOXICITY TEST USING TECHNICAL DICAMBA IN
THE PRESENCE OF EXDGENOUS METABOLIC ACTIVATION

Trestmentd Call Cvclie Kinetics
Cells/flask Relative Ferventage of Cells in

(x10%) call Growth? ¥ My M3

{%)
ms0 4.17 100 2 28 0
Technical Dicamba

2560 ug/ml 3.99 96 11 89 0,
2180 ug/ml 3.90 94 5. 95 0
1830 ug/ml 3,97 95 4 96 0
1460 ug/ml 3.88 93 2 93 0
1100 ug/ml 4.00 96 5 95 0
740 ug/ml 3.92 94 4 96 ]

1o cells were treatad in the
activation for 2 hours at 3741

%umofanmmormmnc

2Relative Cell Growth = (Cells/treatment flask x 100)/Calls/solverrt: flask.

s MICROBIOLOCICAL
ASSOCIATES INC.
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CYTOSENETIC AMALYRIS OF CHD CRLLS TREATED WiITH TECHMICAL DICAMBA 1M T@
ABSENCE OF EXOGENOUS METABOLIC ACTIVATION

Ta8LE8 3

WBA Study 7526%5.337

006480

Wabar sl Types of Absrrations brorsd®  Structurst

6 T8 98

B W 06

talls
r.-emmm-a‘.:1 Seored
untreated 108
DKED 100

Technical Dicanba

2130 ug/m} 100
170 w/ml 100
500 ug/ml 100
300 o/ml 108
TEM

i ug/mt 106

i ¢
0 2
3 2
& 1
LA
2 1
I oA

Calis with $tructural
Aberrationm

dbarretiomns Par c.“3.‘|.5

%"

] 0.60

] 0.03

2 0.03

F 0.02

1 6.01

] §.0%

20 D.450%

Tono cella were treated for 8 hours at 37+19% in the abmerce of @ exogwioul source of metabolie setivation,
2auchramoacme and chromatid gaps; TBechrowmtid bresks @l frogmants; Sschromsscsme bresks end o ientrie
fragrants; Osgicentrie; Rering; EXvexchanges (imeludes quedrirsdiels, trirsdiels af covplen resrrengesents);

puspylverizetion; $0Cscells with 10 or mre strueturel sberrations.
Jenrometid srd chremoseme gege are rot [neluded.

o, px0.05; **, pe0.07 (Stutent's t test).

Ssoc ard pilverizations ward counted es 10 ebsrrations,

1é

* MICROBIOLOGICAL
ASSOCIATES INC.
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A Suuly T5245.337

TABLE 4

006480

CYTORENETIC AMALYSIS OF CwD CELLE TREATED WiTW TECHMICAL OICAMBA M THE
PRESENCE OF BuDGENOUS METABOLIC ACTIVATION

Cells with Structurel
thamber orel Tvpes of Aberratione Scored®  Structural Abmrrations

Calls Agreatiors Far t:-l.ls"kl5
Teeatrmnt! Scored ¢ 1B 38 § & & W WmC (l)s
untrested 100 0 0 0 ] 8 8 g g 1] 0.00
]3] 100 4 6 0 3 6 @ 0 ] 3 0.03

Technical Dicemba

2330 ug/ml 100 1 1 0 1 6 ¢ o 0 2 6.02
170 wgs/ml 100 2 &2 € 1 9 ¢ 0 ] 3 . 0.03
S50 ug/ml 100 3 1 o ¢ o 0 ¢ 0 1 2.01
300 wgsml 100 2 1 6 ¢ @ o ¢ @ i 0.0
CP

100 wg/ml 100 2 10 2 i 2 1 1 3 /) 0.49%w

TeHo catls were treated for 2 hours et 3721°C {n the preserce of en sxogenocum source of metemiic setivation,
Ygschramcsame end chromatic geps; TBschramatis bresks snd freglants; SBschromosome bresks and sccentrie
fragments; Dsdicenteic: Rerimg; Exsexchenges (ircludes quadrirasdiels, triredisls end complex resrrengemants);
Puzpulverizetion; ShCscells with 10 of sore etruttural sberrations.

3Chruutid ered chromoaome geps ere not freluied.

be pep,085; **, pe0.01 (Student’s ¢ test).

5S¢0t and pulverizations wire counted ss 10 eberrations.

: MICROBIOLOGICAL
ASSOCIATES INC.
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